Summary Cytogenetic analysis of painted sweetlip (Plectorhinchus pictus) in Thailand was performed for the first time. The specimens were collected from Andaman Sea, Pluket Province, southern of Thailand. Chromosomes were prepared from kidney tissues followed by conventional staining and NOR banding techniques. The results showed that the diploid chromosome number of P. pictus is 2n=48, and the fundamental numbers (NF) are 48 in both sexes. The karyotype of this fish consisted of 30 large telocentric and 18 medium telocentric chromosomes. No differentiated sex chromosomes were observed. The region adjacent to the subcentromeric of the fifth telocentric chromosome pair presented clearly observable secondary constriction/NORs. The karyotype formula for P. pictus is as follows: 
Thailand is one of the species diversity centers of the world. There are more than 2000 species of marine fish having been recorded (Vidthayanon 2008) . Marine fishes are especially important as they provide a high quality source of protein as well as food source for people who live near the coast. Fishes in the Haemulidae family and the order Perciformes are known commonly as grunts. There are about 135 species in 19 genera. Thus, Haemulidae is one of the largest Perciformes families (Nelson 2006) . In tropical regions, grunts are commercially and ecologically important (Nirchio et al. 2007) . Plectorhinchus is a genus of grunts, the sweetlips, found in fresh, brackish, and salt waters. These fish have big, fleshy lips and tend to live on coral reefs in the Indo-Pacific in small groups or pairs. They will often associate with other fishes of similar species; several species of sweetlips sometimes swim together. They are usually seen in clusters in nooks and crannies or under overhangs (Debelius 2001) . P. picus, the painted sweetlips ( Fig. 1) , is a species of grunt native to coral reefs of the Indian Ocean and the western Pacific Ocean at depths of 3 to 50 m. This species can reach 84 cm in total length (TL). It is a commercially important species and can be found in the aquarium trade (Myers 1991) .
Of about 13000 marine fish species that have been recorded (Nelson 2006) , fewer than 5% of these have been studied cytogenetically (Arai 2011) . Most marine fishes studied have a diploid complement of 48 acrocentric (telocentric) chromosomes (Sola et al. 1981 , Klinkhardt et al. 1995 , Brum 1996 . There are only 18 species in the family Haemulidae that have already been treated on cytogenetic studies. Six different genera including Anisotremus, Conodon, Haemulon, Hapalogenys, Orthopristis and Pomadasys indicate that a basal karyotype, with 2n= 48 acrocentric chromosomes (NF= 48), has been largely maintained (Brum et al. 1995 , Yu et al. 1995 , Ron and Nirchio 2005 , Galetti Jr. et al. 2006 , Nirchio et al. 2007 , Motta Neto et al. 2011a , b, 2012 , Arai 2011 ). This karyotype is also present in most families of this order. Accordingly, to better determine the degree of chromosomal conservatism present in this family, a more detailed cytogenetic analysis of species belonging to other Haemulidae genera, such as Plectorhinchus should be performed.
The present study is aimed at cytogenetically analyzing P. pictus. From the present study, we exhibit the standardization of karyotype and idiogram of P. pictus. This report describes the first chromosome staining by conventional staining and Ag-NOR staining techniques in this fish. The results obtained can provide more cytogenetic information for future studies on taxonomy and evolutionary relationships of this family. Moreover, it provides useful basic information for the conservation and breeding practices as well as the studies on chromosome evolution of this species.
Materials and methods
The P. pictus samples were obtained from Andaman Sea, Pluket Province, Southern Thailand. The fish, five males and five females of P. pictus, were transferred to laboratory aquaria and were kept under standard conditions for seven days prior to the experiments.
Chromosome preparation was conducted by the squash technique from kidney cells (Tanomtong et al. 2014) . The chromosomes were stained with 10% Giemsa s for 30 min and identified for NORs by Ag-NOR staining (Howell and Black 1980) . The length of short arm (Ls) and long arm (Ll) chromosome were measured and calculated for the length of total arm chromosome (LT, LT= Ls+Ll). Relative length (RL) and centromeric index (CI) were estimated. CI was also computed to classify the types of chromosomes according to Chaiyasut (1989) . All parameters were used in karyotyping and idiograming.
Results and discussion
This is the first report on P. pictus cytogenetics knowledge. Our results revealed that 2n= 48 of diploid chromosome number is consistent to all species previously studied in this family (Regan et al. 1968 , Brum et al. 1995 , Yu et al. 1995 , Ron and Nirchio 2005 , Galetti Jr. et al. 2006 , Nirchio et al. 2007 , Motta Neto et al. 2011a , b, 2012 Arai 2011 . P. pictus has NF= 48 with 48 telocentric chromosomes (Fig. 2) . It is the same as all species in the genera Anisotremus (Galetti Jr. et al. 2006 , Nirchio et al. 2007 , Conodon (Galetti Jr. et al. 2006 , Motta Neto et al. 2011b , 2012 , Haemulon (Regan et al. 1968 , Ron and Nirchio 2005 , Galetti Jr. et al. 2006 , Nirchio et al. 2007 , Motta Neto et al. 2011a , 2012 , Arai 2011 and Pomadasys (Rishi and Haobam 1984 , Khuda-Bukhsh and Nayak 1990 , Galetti Jr. et al. 2006 , There is no observation of strange sized chromosomes related to sex. Nirchio et al. 2007 , Motta Neto et al. 2011b , 2012 . However, it is different from the genera Hapalogenys and Orthopristis which have NF= 60-70 and NF=50, respectively (Yu et al. 1995 , Brum et al. 1995 . The comparative cytogenetics data of the Heamulidae family is presented in Table 1 . Similar to other species in the family Haemulidae, no strange sized chromosome related to sex was observed in P. pictus. The karyotypes of P. pictus and most species of the family Haemulidae presenting 2n= 48 telocentric chromosomes (NF= 48) indicate high conservation of chromosome feather in this family. These karyotypes are regarded as a plesiomorphic trait for Perciformes (Galetti Jr. et al. 2000 , Nirchio et al. 2007 ). Moreover, they possibly represent a synapomorphy for Clupeomorpha and Euteleostei (Brum and Galetti Jr. 1997, Nirchio et al. 2007 ).
The present study, the first cytogenetic report of P. pictus, was accomplished using the Ag-NOR staining technique. The objective of this technique is to identify the nucleolar organizer regions (NORs), which represent the location of genes (loci) that function in ribosome synthesis (18S and 28S ribosomal RNA) (Sharma et al. 2002) . According to the result, interstitial NOR sites are located adjacent to the centromere of the fifth telocentric pair in both sexes, and NOR polymorphism can be revealed in some specimens (Fig. 3) . Interstitial NOR positions in a single acrocentric (telocentric) pair were observed, and given that they are also present in other Haemulidae species (Galetti Jr. et al. 2006 , Nirchio et al. 2007 , Motta Neto et al. 2011a , b, 2012 , they may represent a conserved condition for this fish family, as well as for others from the same order, such as Serranidae (Aguilar and Galleti 1997) , Sciaenidae (Feldberg et al. 1999) Lutjanidae (Rocha and Molina 2008) and Chaetodontidae (Jumrusthanasan and Supiwong 2015) .
This condition may result in a decreased evolutionary dynamism of these sites (Nirchio et al. 2007) , accounting for their stability in many Perciformes species. However, the NOR-bearing chromosome pair in P. pictus is distinct from other genera. Anisotremus and Pomadasys (P. corvinaeformis) were observed in the pair 18 (Galetti Jr. et al. 2006 , Nirchio et al. 2007 , Motta Neto et al. 2011b , 2012 Neto et al. (2011b Neto et al. ( , 2012 Remarks: 2n=diploid chromosome number, NF=fundamental number (number of chromosome arm), m= metacentric, sm=submetacentric, a=acrocentric, t = telocentric chromosome, and = not available. Neto et al. 2011a Neto et al. , b, 2012 . Thus, the predominance of these sites in these chromosome pairs could be related to phylogenetic patterns within the family (Nirchio et al. 2007 ). Normally, most fishes have only one pair of small NORs on chromosomes. If some fishes have more than two NORs, it may be caused by the translocation be- Remarks: *= NOR-bearing chromosome (satellite chromosome) and chro.= chromosome tween some parts of chromosomes which have NOR and another chromosome (Sharma et al. 2002) . The chromosome of mitotic metaphase cells and the karyotypes of P. pictus by conventional staining and Ag-NOR staining techniques are shown in Figs. 2 and 3. The chromosome length in centimetres of 20 cells (males and females) in mitotic metaphase was measured. The mean length of short arm chromosome (Ls), long arm chromosome (Ll), total length of arm chromosome (LT), relative length (RL), centromeric index (CI), and type of chromosome are presented in Table 2 . The idiogram of P. pictus shows gradually decreasing length of the chromosomes. Figure 4 shows the idiograms of the P. pictus from conventional staining and Ag-NOR banding techniques.
The P. pictus demonstrated that the chromosome markers are the chromosome pair 1, which is the largest telocentric chromosomes. The important karyotype feature of P. pictus is the symmetrical karyotype, which only consists of telocentric chromosomes. The karyotype consists of 30 large and 18 medium telocentric chromosomes. The largest chromosome is about two times larger than the smallest chromosomes. The karyotype formula for P. pictus is as follows:
2n ( 
